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Characterization Data
Characterization of peptide 1. (1:4, 7 mL). 2 The suspension was filtered and the filtrate was collected in a 250 mL round-bottomed flask. The resin was washed with additional HFIP in CH 2 Cl 2 (1:4, 7 mL) and then with CH 2 Cl 2 (2×10 mL). The combined filtrates were concentrated by rotary evaporation to
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give a white solid. The white solid was further dried by vacuum pump to afford the crude protected linear peptide, which was cyclized without further purification. Crystallization conditions for trimer 5 were optimized using a 4x6 matrix Hampton VDX 24-well plate. The HEPES buffer pH was varied in each row in increments of 0.5 pH units (6.5, 7.0, 7.5, and 8.0) and the Jeffamine M-600 concentration in each column in increments of 2% (26%, 28%, 30%, 32%, 34%, 36%). The first well in the 4x6 matrix was prepared by combined 100 μL of 1 M HEPES buffer at pH 6.5, 520 μL of 50% (v/v) aqueous Jeffamine M-600, and 380
μL of deionized water. The other wells were prepared in analogous fashion, by combining 100 S12 μL of HEPES buffer of varying pH and 50% (v/v) aqueous Jeffamine M-600 in varying amounts, and deionized water for a total volume of 1 mL in each well.
Three hanging-drops were prepared per borosilicate glass slide by combining a solution of trimer 5 (10 mg/mL in deionized water) and the well solution in the following amounts: 1 μL:1 μL, 2 μL:1 μL, and 1 μL:2 μL. Slides were inverted and pressed firmly against the silicone grease surrounding each well. Crystals of trimer 5 suitable for X-ray diffraction grew in ~2 days.
Crystallization conditions were further optimized using smaller variations in HEPES buffer pH (in increments of 0.25 pH units) and Jeffamine M-600 concentrations (in increments of 1%).
Crystals were harvested with a nylon loop attached to a copper or steel pin and flash frozen in liquid nitrogen prior to data collection. The optimized crystallization conditions for trimer 5 are summarized in Table S1 .
Crystallization procedure for trimer 6.
Initial crystallization conditions for trimer 6 were determined using the hanging-drop vapor-diffusion method. Crystallization conditions were screened using three crystallization kits Crystals were harvested with a nylon loop attached to a copper or steel pin and flash frozen in liquid nitrogen prior to data collection. The optimized crystallization conditions for trimer 6 are summarized in Table S2 .
X-ray crystallographic data collection, data processing, and structure determination for trimers
and 6.
Diffraction data for trimers 5 and 6 were collected on a Rigaku Micromax-007HF X-ray diffractometer with a rotating copper anode at 1.54 Å wavelength with 0.5° oscillation.
Diffraction data were collected using CrystalClear. Diffraction data were scaled and merged S14 using XDS. 6 Coordinates for the anomalous signals were determined by HySS in the Phenix software suite 1.10.1. 7 Electron density maps were generated using anomalous coordinates determined by HySS as initial positions in Autosol. Molecular manipulation of the model was performed with Coot. 5 Coordinates were refined with phenix.refine.
Diffraction data for trimer 5 were also collected at the Advanced Light Source at Lawrence Berkeley National Laboratory with a synchrotron source at 1.00-Å wavelength to achieve higher resolution. Data for trimer 5 suitable for refinement at 2.03 Å were obtained from the diffractometer; data for trimer 5 suitable for refinement at 1.90 Å were obtained from the synchrotron. Diffraction data were scaled and merged using XDS. 6 The electron density map was generated by molecular replacement using the coordinates from the structure of trimer 5 generated by soaking in KI using Phaser in the Phenix software suite 1.10.1. Diffraction data for trimer 6 were also collected at the Stanford Synchrotron Radiation Lightsource (SSRL) with a synchrotron source at 0.97-Å wavelength. 8 Diffraction data were scaled and merged using XDS. 6 The electron density map was generated by molecular replacement using the coordinates from the structure of trimer 6 generated by S-SAD using Phaser in the Phenix software suite 1.10.1. 
LDH release and caspase-3 activation assays.
The toxicity of peptides 1 and 2 and trimers 5 and 6 toward SH-SY5Y cells was assessed by LDH release and caspase-3 activation assays. Cells were incubated in the presence or absence of equivalent concentrations of peptides 1 and 2 or trimers 5 and 6 for 72 h in 96-well plates. The S16 LDH release assay was performed using the Pierce LDH Cytotoxicity Assay Kit from Thermo
Scientific. The caspase-3 assay was performed using the Roche APO-One Homogeneous
Caspase-3/7 Assay. Experiments were performed in replicates of five, and an additional 10 wells were used for controls. Cells were cultured in the inner 60 wells (rows B-G, columns 2-11) of the 96-well plate. DMEM:F12 media (100 µL) was added to the outer wells (rows A and H and columns 1 and 12), in order to ensure the greatest reproducibility of data generated from the inner wells. b.
Preparation of SH-SY5Y cells for LDH release and caspase-3 activation assays.
SH-SY5Y cells were plated in a 96-well plate at 30,000 cells per well. Cells were incubated in 100 µL of a 1:1 mixture of DMEM:F12 media supplemented with 10% fetal bovine serum, 100 U/mL penicillin, and 100 µg/mL streptomycin at 37 °C in a 5% CO 2 atmosphere and allowed to adhere to the bottom of the plate for 24 hours.
c.
Treatment of SH-SY5Y cells with peptides 1 and 2 and trimers 5 and 6. After 24
hours, the culture media was removed and replaced with 90 µL of serum-free DMEM:F12 S17 media. A 10-µL aliquot of the working solution of peptide 1 or 2 or trimer 5 or 6 was added to each well, for well concentrations of 18 µM and 9 μM for peptides 1 and 2, 6 μM and 3 μM for trimer 5, and 6 μM, 3 μM, 1.5 μM, and 0.75 μM for trimer 6. Experiments were run in replicates of five. Five wells were used as controls and received 10-µL aliquots of deionized water (vehicle). Another five wells were left untreated, to be subsequently used as controls with lysis buffer for the LDH release assay, or staurosporine for the caspase-3 activation assay. Cells were incubated at 37 °C in a 5% CO 2 atmosphere for 72 hours. 
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Substrate, product# 34095) was prepared according to manufacture's protocol and poured onto the membrane. The membrane was allowed to incubate in the chemiluminescence substrate for ~10 min before imaging. The blot was imaged using a standard digital SLR camera.
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Size exclusion chromatography.
The oligomerization of peptides 1 and 2 and trimers 5 and 6 was studied by sizeexclusion chromatography (SEC) at 4 °C in 50 mM sodium acetate/50 mM acetic acid buffer (sodium acetate buffer, pH 4.7) as follows: Each peptide or trimer was dissolved in deionized water to a concentration of 10 mg/mL. The peptide or trimer solutions were then diluted to 1 mg/mL by adding 80 μL of the 10-mg/mL solutions to 720 μL of sodium acetate buffer. The peptide or trimer solutions were loaded onto a GE Superdex 75 10/300 GL column at 0.5 mL/min over 1 min. After loading, the samples were run with sodium acetate buffer at 1 mL/min. Chromatograms were recorded at 214 nm and normalized to the highest absorbance value. Standards (cytochrome C, aprotinin, and vitamin B12) were run in the same fashion.
SDS-PAGE and silver staining.
The oligomerization of peptides 1 and 2 and trimers 5 and 6 was studied by Tricine SDS-PAGE. Reagents and gels for Tricine SDS-PAGE were prepared according to recipes and procedures detailed in Schägger, H. Nat. Protoc. 2006, 1, 16-22.
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Sample preparation. Each peptide or trimer was dissolved in deionized water to a concentration of 10 mg/mL. Aliquots of the 10-mg/mL solutions were diluted with deionized water to create 2.0-mg/mL solutions of peptides 1 and 2 and 0.12-mg/mL solutions of trimers 5 S20 and 6. The 1.0-mg/mL solutions of peptides 1 and 2 and the 0.12-mg/mL solutions of trimers 5 and 6 were further diluted with 2X SDS-PAGE loading buffer (100 mM Tris buffer at pH 6.8, 20% (v/v) glycerol, and 4% SDS) to create 1.0-mg/mL working solutions of peptides 1 and 2 and 0.06-mg/mL working solutions of trimers 5 and 6. A 5.0-μL aliquot of each working solution was run on a 16% polyacrylamide gel with a 4% stacking polyacrylamide gel. The gels were run at a constant 60 volts at 4 °C.
Staining with silver nitrate was used to visualize peptides 1 and 2 and trimers 5 and 6 in the SDS-PAGE gel. Reagents for silver staining were prepared according to procedures detailed in Simpson, R. J. CSH Protoc. 2007. 13 Briefly, the gel was removed from the casting glass and rocked in fixing solution (50% (v/v) methanol and 5% (v/v) acetic acid in deionized water) for 20 min. Next, the fixing solution was discarded and the gel was rocked in 50% (v/v) aqueous methanol for 10 min. Next, the 50% methanol was discarded and the gel was rocked in deionized water for 10 min. Next, the water was discarded and the gel was rocked in 0.02% (w/v) sodium thiosulfate in deionized water for 1 min. The sodium thiosulfate was discarded and the gel was rinsed with deionized water for 1 min (2X). After the last rinse, the gel was submerged in chilled 0.1% (w/v) silver nitrate in deionized water and rocked at 4 °C for 20 min. Next, the silver nitrate solution was discarded and the gel was rinsed with deionized water for 1 min (2X). To develop the gel, the gel was incubated in developing solution (2% (w/v) sodium carbonate, 0.04% (w/v) formaldehyde until the desired intensity of staining was reached (~1-3 min). When the desired intensity of staining was reached, the development was stopped by discarding the developing solution and submerging the gel in 5% aqueous acetic acid.
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Circular dichroism spectroscopy.
A 0.30 mg/mL solution of either trimer 5 or 6 or peptide 1 or 2 was prepared by adding 15 μL of 10 mg/mL stock solutions in deionized water to 385 μL of 10 mM potassium phosphate buffer at pH 7.4. Each solution was transferred to a 1 mm quartz cuvette for data acquisition. CD spectra were acquired on a Jasco J-810 circular dichroism spectropolarimeter at room temperature. Data were collected using 0.2 nm intervals from 260 nm to 190 nm and averaged over five accumulations with smoothing.
